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We envision solid-state nanopores at the heart of a device capable of detecting,

manipulating, and ultimately sequencing individual DNA molecules. To reliably

fabricate holes whose diameter is commensurate with that of DNA, low energy

ion beams are employed to tailor the size of holes in solid-state membranes by a

new technique we call "ion beam sculpting". The transmission rate of ions

through the hole is monitored in real time to enable feedback-control of the

fabrication process with nanometre precision, and to study transport of matter at

the nanometre scale.  When put to the task of characterizing individual DNA

molecules in their natural salt-water environment, solid-state nanopores yield

electronic signals that probe conformations and structure of single molecules.

The integration of solid-state nanopores with other nanofabricated tools such as

tunneling electrodes or nanofluidic channels should enhance the sensitivity to

molecular structure that is the key to realizing a high-speed, single-molecule

DNA sequencer.


